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INTERACTION OF DIABETIC ERYTHROCYTES BEARING ADVANCED 
GLYCATON ENDPRODUCTS WITH THE ENDOTHELIAL RECEPTOR AGE 
INDUCES GENERATION OF REACTTVE OXYGEN INTERMEDIATES AND 
CELLULAR DYSFUNTION. 

Jean-Luc Wautier, Oftvier Chappey, Marie-Paute Wauber. Bemadette Bovai, David Stem. Ann 
Marie Schmidt. Gnu Laribo&efB, Pans . Cokxrtxa Urwersity, New York 

tobetx red blood celts (R^ 

Advanced Gtycation Endproducts (AGEs). Such (tabetic RBCs display increased adherence to 
endotheiat cets (ECs) via the irvriurKxJcbufn suparfamfy receptor RAGE (Receptor lor AGE), 
resulbng n increased vascular permeaoftry. AJmough. cUbefx RBCs do not produce reactive 
oxygen ntermeoteies (ROIs). toiowng onong to ECs labeled with the fluorescent probe DCF-0A 
a DHR. generation of hyorooen peroxyoe is observed in the endothefal monolayer. Production 
of ROIs was blocked by rtphenyl lodonurn (DP!), whereas it was unaffected by rhtotors of nitric 
oxyde synthase, suggesting ttiatac^ 

RBCs brting to ECs. AdorUon of anti-RAGE igG or excess of soiubie extra cetular coma* of the 
receptor prevented (tabetic R8C- EC interaction, and blocked production of ROts. Consequences 
ol diabetic RBCnnduced EC oxidant stress included increased espresso* of Interieutan 6 and 
vascular Cat Adherence UoteaJe-1, both of which were prevented by a n ti ori da n ts or blockade 
of RAGE These results rotate that ligation of RAGE by dabetic RBCs activates intra ceftjlar 
pathways leading to the tormarjcn of ROIs. indcating a means through wrich AGEs on the surface 
ot circulating blood cets perturb the erxlothekum in diabetes. 
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Alterations in /5 1 -Subunrt of the Enzyme as a Mechanism of Depression in the 
Cardiac Sarcolemmal Na+-K+ ATPase Due to Hypochlorous Acid (HOC!) 

Kirmnofl Kata Qtnwg Shaa Vt|ayan ESmban, Naranjan S. Dhala. St. Bonitace General 
Hospital Research Centre and Urwersity of Manitoba, Wmpeg Canada 

Oxidative stress under in vivo pathopbysiotogicaJ co n di ti on s such as ischemia- reperfusion is 
known to be associated with the formation of HOQ and depression of the cardac sarcotemma) 
(SL) Na*-K* ATPase activity. Although HOO has been shown to produce a dramatic decrease 
in the SL Na*-K* ATPase activity, the rnecnanisms kx this change are poorly understood, tn 
this study. SL membranes were isolated and purified from the porone heart and the effects of 
different concentrations (0.02 to 0.4 mM) of HOO were examned. The kinetic charaaerization of 
the SL Na*-K* ATPase in the presence of Afferent corrantrations of MgATP revealed a decrease 
in Vma, value (20.0 ± 1.75 vs. 6.7 ± V70 M mol Pvmgmr) without any change in Km (0.33 ± 
0.04 o vs 0.40 ± 0.06 mM MgATP) due to treatment of rrwmbranes with 0.1 mM HOO. When 
the Na* -K* ATPase activity in HOO-traated SL membranes was determined in the presence of 
dfferent concentrations of Na*. a depression in the V/rm value similar to that seen with MgATP 
was observed, but the affinity of HOOtreated Na*-K* ATPase tor Na* was increased because the 
K a value was decreased from 14.3 ± 2.7 to 1.4 ± 0.1 mM. Thesutfhydryl (SH) group content of the 
SL membrane was decreased (28.7 ± 4.4 vs 64.6 ± 6.3 nmoVmg) whereas the maJorKtekJenyde 
(MDA) content was increased (67 ± 3.4 vs 51 ± 3.9 nrnoi/mg) upon treatment with 0.1 mM 
HOQ. Scaichard pk* analyse of the 3 H-ouabari twxtng data ncfcaied no sionrficam (P > 0.05) 
change in K tf (6.9 to 10.3 nM) or Bm* (49 to 50 prnoi/mg) values upon treating SL membranes 
with HOO. The Western blot analysis of the Na*-K* ATPase subunrts in the HOCMreated SL 
membranes showed a marked decrease (66 ± 22% of control) in ^-subnt without any change 
in a, - or a 2 -subunits. The hOO-induced alterations in the struclure-function parameter of SL 
Na*-K* ATPase as wed as SH-group and MOA contents in the SL membrane were prevented by 
the presence of bom L-metf»onr>e and (Jthcmreiioi in theirtcubabon medium. These data suggest 
that the HOO-induced depression in the SL Na*-K* ATPase activity may be due to changes in the 
5, -suounit of the enzyme. 
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» s timu lated, redox-dependent pathway necessary for 
NF4B actuation and VCAM-1 expression 

Dtvida Suiohar. Kakobad Irani. Zu-X Vctor Jl Ferraris. Pascal GOdscrfftoOenricnt. 
Toren FrtteL NHLBt/HK Axhwj AID USA. Johns Hopfcirs Hospitt BaJtmre UD USA 

The signal transduction pathway faring to the activation of the barsenpbon factor NF-«B re- 
mans incompletely chanKOnzsd. Vwj dernonstrate (ha) in HeLa oeas, transient expnasscn ot a 
consttubveiy actTve mutant of the smal GTP<txndng protevi nc1 (Vl2racl) taaos to a s^nrrcant 
ncrease in r#-« B tnyiscnpoonal acovty. m addbon. e ap re ssaj n of a conwam negative raci 
mutant (Nl7racl) inhtxts basal and A>10 stiraated f#-*fl actwtty. Gef shirt analysis using nu- 
clear extract prepared from HeLa oats ntected w«h a lauuntia t * adenovvus encoting Ni 7oci 
(AdN17rac1) showed reduced leveto of cylofcii^stirnutBted ONA bndrig to a consensus NF-*8 
bndng ste The abflty of V12raci to stimulate NF-*B activity appears noependai of the abaiy 
olracprotmtostinulaletr«tam#y of c^unam 

how rac praare regulate NF^^B acbvtfy, we O Mr KJi ejrai e that f ftf w %!jun of Vl2rac1 orsbmutabon 
with cytokine resuts in a sionjheant increase in rtracetuiar reaebve ccygen species (ROS). The 
rise n ROS wnch occurs tc*owwig Vl2racl expression can be blocked by two chemicafy uns- 
tated a nbo uda ra v Treatment of HeU cats wtth anbaudants ateo nhcxs the abtty of Vt2raci to 
stmsaierVF-«BactTvty. Inactftion wepro^ regulate NF*«6 activity 

in other oat types. Previous studies have dernonstrated that endothelial a tu re ssi on of VCAM-i 
resuts from (he redes dependent aebvabon of NF*cB . Vve uenxi strata that adonovinf mediated 
gene transfer of N17racl into endotltt ia l eels results in inhibrbon of VCAM-1 expression. These 
rasutts suggest thai raci regulates intracelutar ROS production and that rac proteins function in a 
redoi^Jependent signal trarBducbon pathway teedng to NF-jcB activation. 
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REGULATION OF EXTRACELLULAR MATRIX COMPONENTS AND VASCUUR 
TONE 8Y HOMOCYST1NE AND OXIDATIVE MIXED-DISULFIDES IN HUMAN 
ATHEROSCLEROTIC LESIONS, 

Suresh C Tyagj. Suresh G. Kumar. Janet L Parker. Unerstfy of Mssoun-Cokwribil AIO 

Prevalence of hypemcmocyst(e)r>emia in the plasma of parents with penpheraJ artenal occlu- 
sion has been dernonstrated. Oxidative mixed dsutfide rxyweystine induces endothesat cat dys- 
function and promotes growth ot vascular smooth muscle cetts. We have d a iiion siia ted that the 
reouctKiKaodatian ( redox )-state regutaies extracetutar matrix (ECM) cornponents in human car* 
djovascutar cets (Tyagi et al. 1996. J CeM Btochem , 61 , 139-151). The rate of tissue, protein 
bound and unbound, ojodative mosd disulfides in the development of horous plapue in atr^eroscte- 
robc lesion is not known. Atfwroscterotic coronary artenes were isolated from ischemic expfanted 
hearts. Interna) mammary arteries were used as normal vascular tissue control. Tssue attract from 
atherosclerotic lesions and normal arteries devoid of adventitia were prepared. Interaction of ho- 
mocystinewithElman'5 reagent (5. SMvthto-bs-2-nitro benzoic acid) catalyzed by reducing agent 
generated changes in optical density (OD) at 405 nm in a dose dependent fashion. Changes in 
OD with increasing amounts (0-2S fig) of hurrKicystirie o a m fe in ted ineanty in standard curves. 
Tissue extracts from aterosclerotic lesions (n = 20) and norma) vessels (n = 10) were prepared. 
Proteirvbound oxidzed csUfides were predprtaied by trxSitoroacebc add (TCA) and supernatant 
collected for free-oudatrve dsutfides. Protein-bound and free dsulfide levels were 1.0 ± 0.3 and 
1.5 ± 02 pg/mg in amerosderotc tissue; and 0.1 ± 0.01 and 0.12 ± 0.02 Mgfrng in norma) 
tissue, respeebvery. Results suggest 10-fold increase (p < 0.01) in protein-bound and 15-lold in- 
crease (p < 0.01 ) n tree axidatwe ctsurficte r> atherosclerotx: tissue as compared to normal tissue. 
Isometric measurements in normal coronary rings demonstrate vasoconstrictor effects of homo- 
cystine. To determine the role of torrocystine in ECM expression, normal medal human vascular 
smooth muscle cets (HVSMC) were isolated from internal mammary artery. Northerrvotot analy- 
sis using type I coKagen cDNA probe and densitometric analysis on mRNA isolated from HVSMC 
with and without the treatment of 10 mM of homocysbne was pefformed. Cotagen type I mRNA 
was increased 5-totd (p < 0.005) in treated versus untreated eels. Results suggest increased 
tissue level of onoative dsuffides ar^ 
atherosclerotic plague and altered vascular function. 
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Gender But Not Antioxidants Affects the Reduced Susceptibility to 
Peroxidation of Plasma Lipids Following a Single Bout of Uttraendurance 
Exercise. 

Geoffrey S. Ginsburg. Mary OToole. Eric Rirnm. Nader Rita. Beth /s/aar Hospte/, Boston AM . 
CMOrent Hospital, Boston MA , Harvard Medical School. Boston MA 

Exercise reduces the nsk ot coronary artery cfcease (CAD) m men and women and paraooocaty. 
may promote free-radical formation, lipid oxidation and vascular tissue injury. Using (he Hawai 
ironman Triathlon as a model for exerdse-iriduced obdatrve stress. 39 athletes (26 males, 13 
females, mean age 38±10 yrs) were studied 24 hours prior to and 15 mm after a 2.4 mj swim, 
112 mi bixe, 262 rri run consecutively. Lipid and antioxidant measurernents were perf o rmed in a 
CDC standardized laboratory; suscsptirjirry of plasma kptis to peroxidabon (Pertx) was measured 
using the H* 2 M 2 ^2 method. Mean±SD were compared using a rwo-taied Mest Lipid changes 
were tavorable and were no cmerent tor men vs. women. Surprisingly, a marked reduction in Perot, 
was observed after exercise, which was not associated with amioxidant use or levels but which 
was wealdy correlated with reduction in serum iron (p<0.05). Moreover, a striking drfference was 
seen in the changes Perox folowing exercise in men vs. women. Thus uttraendurance exercise 
1) favorably alters lipid factors causaffy associated with CAQ. and 2) decreases Perox in men but 
not in women potential ndxatirx; an effed on Pen» o? exerc^ 
hormones. 



